Novel non-neuroleptic phenothiazines inhibit Mycobacterium tuberculosis replication.
Phenothiazines are a commercially available class of psychotropic drugs known to show antituberculosis activity. At clinically relevant bactericidal doses, however, the psychotropic drugs produce undesirable side effects in addition to their neuroleptic properties. This study aimed to evaluate rationally designed novel phenothiazines as antimycobacterial drug candidates. Remodelling of psychotropic drugs by substitution of characteristic N-alkylamine side chains, important for CNS activity, with N-alkylsulphonates gave novel drug candidates, which were then tested for post-synaptic receptor binding affinity in a radioligand displacement assay. The bactericidal activities were screened using green fluorescent protein (GFP) microplate assays, and the efficacy of intracellular bacillus killing was evaluated by cfu enumeration. Of the four selected phenothiazine derivatives (PTZ3, PTZ4, PTZ31 and PTZ32) tested, PTZ31 displayed marginal serotonergic activity. The remaining three derivatives did not exhibit dopamine or serotonin receptor binding activity. In vitro results showed significant growth inhibition of virulent Mycobacterium tuberculosis with MICs of 12.5-25 mg/L. None of the phenothiazine derivatives displayed cytotoxicity in infected primary bone marrow-derived macrophages. Moreover, the phenothiazines showed significant antimycobacterial activity of between 40% and 60% against intracellular (ex vivo) M. tuberculosis. We demonstrate that structural modification of the phenothiazine core is possible in a manner that does not affect the ability of the phenothiazine derivatives to inhibit M. tuberculosis, but that abolishes undesirable dopamine and serotonin receptor binding.